It is now accepted that atomic force microcopy (AFM) can measure forces between atoms on a probe tip and a surface with true atomic resolution. AFM operation in the contact regime, where a tip and a surface are in close mechanical contact, is seriously affected by friction and local deformation of the tip and disturbs imaging the surface with atomic resolution. Frequency modulation AFM (FM-AFM) operates in the noncontact regime and thus can image the surface with true atomic resolution [1] without the disturbance. In FM-AFM, a cantilever having a tip is driven on its resonant frequency. When the tip comes close to the sample surface, the forces acting on the tip weakly perturb the oscillation of the cantilever, giving rise to a small frequency shift in the resonance frequency. The small shift of the resonance frequency is used as a feedback parameter to control the tip-sample distance [1] .
FM-AFM has been successfully used to investigate atomic detail of surface structure (semiconductor [3] [4] [5] , ionic crystal [6, 7] , metal oxide [8] , and metal [9, 10] surfaces) in ultrahigh vacuum (UHV). Comparison between experiment and theory has allowed us to interpret mechanisms of observed image contrast on Si(111)7x7 using a clean Si tip having a dangling bond at its end [11] and CaF 2 (111) using ionic tips having nanotips (clusters) of surface mateial [12] . The atomic scale contrast is generally interpreted as resulting from shortrange interactions between an atom at a tip apex and an atom on the surface. Barth et al. has show that two different contrast features on CaF 2 (111) in FM-AFM images can be clearly explained in terms of the sign of the electrostatic potential, that is positive (Ca 2+ ) or negative (F -), at the tip apex [13] .
In the present study, atomic detail of CaF 2 (111) was investigated by FM-AFM in UHV. We obtained atomically resolved FM-AFM images of CaF 2 (111) in which contrast feature can be attributed to (a) a circler pattern with a negatively terminated tip and (b) a triangular pattern with a positively terminated tip [13] . Prior to FM-AFM measurement, a Si tip was brought into contact with CaF 2 (111) many times until atomically resolved images were obtained. When atomically resolved images are obtained in a stable manner, it seems reasonable to assume the tip is ideally sharp and has an atom or cluster of surface material at its end. With this assumption, the ideal tip was used for following FM-AFM measurement on another different sample surface of molecular film in which two kinds of molecules formed a selfassembled monolayer (SAM) on Au(111) as shown in Figure 2 [14] . In some cases, the tip was stable enough to distinguish the molecules with high resolution. When the tip again used for imaging on CaF 2 (111) after high resolution imaging on the molecules, atomic scale images were still obtained without apparent tip changes. Even if the tip lost the ability to image the molecules with high resolution during the measurement, we recovered the ability by bring the tip into contact with CaF 2 (111) as before. The results of alternative imaging on CaF 2 (111) and the molecular film is shown.
